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(57) Pecpepar 

CucTeMa OTHOCMTCfl K paflHOTeXHMKe M 

mo>kst ncno/ib30BaTbCfl npn peweHHH aaAan, 
cBA3aHHbix c cnHxpoHH3amieft ujKan BpeweHM 
npocTpaHCTBeHHO pa3HeceHHbix nyHKTOB. 
CucTewia coa©P>kht noACMCTeMy kocmmm©ckmx 
annapaTOB cnyTHHKOBofi paAMOHaBMrat^noHHoPi 
cucTeMbi (nKA CPHC) u N npocTpaHCTBeHHO 
pa3HeceHHbix nymcroB, Kawflbifl M3 KOTopbix 
coAep>KMT onopHbiw reHepaTop, 4)opMnpoBaTenb 
lUKa/ibj speMeHM m CBfl3aHHoe c hhmw 

ycrpOMCTBO CMHXpOHM3aL4UH (YC). Ka>KflOe M3 YC 

CB«3aHO HaBurai^MOHHbiM paAnoKaHanoM c nKA 
CPHC u coAep>KMT 6noK CBfisw c yc 

CHHXpOHH3aUMH APymX nyHKTOB. B K£UKflOe H3 

YC bbga6h npneMOM3MepnTenb CPHC, 6jiokh 
ynpaBJieHna, naivmTH, 3KCTpanonflLjnu nonpaBOK, 
cpaBHeHMfl nonpaBOK, KOHTponn KanecTBa 

CHHXpOHH3ai^HH, OCpeAHeHHH KOOpAMHaT, 

ycpeAHeHUA aHcaMorm nonpaBOK, cmaxHBaHM* 
BpeMeHHbix nonpaBOK m 6jiok cpaBHeni/ifl c 
onopHbtMn 3HaM©HHHMM. Ka>KAoe yc npMHMMaeT 
cumanbi HaBnraqnoHHoro paAMOKaHana h 
KaHajia cb*3w c APyrnwin yc m cjDopivinpyeT Ha 
cbomx BbixoAax cucTeMHbie nonpaBKM, 
OTHocnTenbHbie nonpaBKM m npn3HaK KanecTBa 
BpeMeHHbix nonpaBOK. CucTeMa ooecneMMBaeT 
noBbiojeHne tomhocth onpeAeneHkm h 
onepaTMBHbi« KOHTporib KanecTBa cuoreMHofi v\ 



OTHocMTenbHOi^ nonpaBOK k MecTHofi WKane 
BpeivieHU Ka>KAoro M3 N nyHKTOB npn OTcyTCTBMM 

TOHHOfO 3HaHM« KOOpAHHaT 3TMX nyHKTOB. 2 MJ1. 
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(54) SYSTEM FORMING TIME CORRECTIONS TO TIME SCALES OF POINTS SEPARATED BY SPACE BY 
SIGNALS OF SATELLITE RADIO NAVIGATION SYSTEM 



(57) Abstract: 

FIELD: radio engineering, solving of 
problems related to synchronization of time 
scales of points separated by space. 
SUBSTANCE: proposed system includes 
subsystem of spacecraft of satellite radio 
navigation system and N points separated by 
space. Each point has reference generator, 
former of time scale and synchronization aid 
cou pled to it. Each syn ch ran ization aid is 
linked through navigation radio channel to 
subsystem of spacecraft of satellite radio 
navigation system and has unit communicating 
with synchronization aids of other points. 
Each synchronization aid is inserted with 
reception meter of satellite radio 
navigation system, control unit, storage, 
correction extrapolation unit, correction 
comparison unit, unit testing quality of 
synchronization, unit averaging coordinates, 
unit averaging ensemble of corrections, unit 
smoothing time corrections and unit 
comparing them with reference values. Each 
synchronization aid receives signals of 
navigation radio channel and channel 
communicating with other synchronization 
aids and forms system corrections, relative 
corrections and character of quality of time 
corrections across its outputs. System 
provides for increased accuracy of 
determination and timely check of quality of 



system and relative corrections to local 
time scale of each of N points in absence of 
exact knowledge of coordinates of these 
points. EFFECT: increased accuracy of 
system. 2 dwg 
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M3o6peTeHMe othochtca k pa/^noiexHUKe m 
mojkot 6biTb McnonbaoBaHO b cucTewax eAUHoro 
BpeMeHu, paAnoHaBuraLAMOHHbix cucTeMax 
Ha3eMHoro 6a3npoBaHMfl t b npocTpaHCTBeHHO 
pacnpefleneHHbix cucTeMax KOHTponn m 
ynpaBJieHMfl npn peweHMM 3aAaH, CBn3aHHbix c 

CMHXDOHM3aU>ieM UJKan BpeM6HM 

npocrpaHCTBeHHo pa3HeceHHbix nyHKTOB. 

M3BecTHO 6onbLuoe nucno ycTpotfcTB m 
CHcrreM, ncno/ib3yK)UAHX pa3Hbie cnocoGbi 
cMHxpoHnaaMnn UJKan BpeMeHM (LUB) 
npocTpaHCTBeHHO pa3HeceHHbix nyHKTOB. 

CMHXpOHM3aUMM LUB Mcnonb3yKDT, B 
MacTHOCTM, TpaHcnopTupyeMbie nacbi, KaK b 
ycTpo^CTBe Ann cMHxpoHM3au.nn HacoB [1] no 
naTeHTy P<t> N 2024042, kti. G 04 C 11/00, 
nepe^BaeMbie no paflMOKaHany CMmanbi 
TOMHoro BpewieHu, KaK b nacax c ynpasneHneivi 
no paAMO [2] no 3anBKe TepMaHUM N 4230531. 
xn. G 04 C 11/02, M3nyneHMe n ABotfHyio 
peTpaHcnnuMio MapxepHoro cumana, KaK b 
cnoco6e cnnMeHun LUB [3] no a.c. CCCP N 
1644079, kji. G 04 C 11/02, firm b cnoco6e 
CMHXpoHH3ai4HM LUB [4] no a.c. CCCP N 
1712942, kti. G 04 C 11/02. 

B nocneAHee Bpewn CMHxpoHM3auMM LUB 
npocTpaHCTBeHHO pa3HeceHHbix nyHKTOB 
ncnorib3yK)T CMmanbi noACMoreMbi KOCMnnecKnx 
annaparoB (F1KA) cny t h m ko b bix 

paAMOHaBuramioHHbix CMCTeM (CPHC). 

l/lsBecTHa, HanpuMep, CMCTeMa 

cnHxpoHH3ai4HM MacoB no paAHOKaHany {5] no 
naTeHTy P<t> N 2037172, nn. G 04 C 13/00, 
13/02, KOTopan coAep>KHT rpynny Bejjy\A\wx 
nacoB, rpynny yAaneHHbix MacoB, ueHTpanbHbie 
nacbi, CMHxpoHM3aTop CPHC, nKA CPHC, jimhum 
cbh3m ot yAaneHHbix MacoB k ueHTpanbHbiM 
nacaM, riMHMn cBn3M ot uem-panbHbix nacoB k 
aeAyiMUM HacaM m k CMHxpoHM3aTopy CPHC, 
paAMOKaHan MeTOK BpeMeHM BeAyiUMX HacoB, 
HaBkirau>iOHHbifi paAHOKaHan (1KA CPHC, 
paAHOKaHan cb«3m cnHxpoHH3aTopa n (1KA 
CPHC. 

B cocTaB Ka>KAbix BeAymMX MacoB bxoaht: 
annapaiypa npneiwa ujKaribi cvicTeMHoro 
BpeMeHM (AriLUB), annapaTypa cpaBHeHMn WB 
(ACLUB), aHann3aTop pe3yribTaTOB npnBfl3KM LUB 
(PniUB), 6jiok naMATM (En), nporpaMMHbifl otiok, 
4)opMnpoBaTerib cumanoB ynpaBneHMn m 
nocjieAOBaTejibHO coeAMHeHHbie onopHbifi 
reHepaTop (Of), cJpopMnposaTenb MecTHoft LUB 
(<t>UJB), cf)opMnpoBaTerib cumanoB BpeMeHM n 
paAHonepeAaTMUK. 

B cocTaB KaxAbix yAaneHHbix nacoe bxoa^t: 
paAHonpweMHUK, AI1LUB, ACLUB, PI1LUB, 
M3MepnTenb pa3HocTM BpeMeHM m 
nocneAOBaTenbHo coeAMHeHHbie Of m OUJB. 

B cocTaB ueHTpanbHbix HacoB bxoa«t: 
kom MyTBTop nnHM« cb«3M ot yAaneHHbix MaCOB, 
paAHonpneMHUK, AflLUB, ACLUB, PniUB, 
M3MepnTenb pa3HocTM BpeMeHM, 

cfx5pMMpoBaTenb nonpaBOK m npn3HaKOB 
AocTOBepHOCTn, qbopMMpoBaTenb cuma/ioB 
ynpaBneHMfl, KnioH m nocneAOBaTenbHo 
coeAMHeHHbie Or m OLUB. 

Ha BeAyiMUX nacax c ncnonb30BaHneM Or m 
<t>LUB cfcopMnpyeTCfl LUB, H3 cumanoB KOTopo^ 
cfeopMMpoBaTenb cumanoB BpeweHM <JpopMnpyeT 
MapKepHbiPi cm man, KOTopbiR Mepe3 
paAnonepeAaTMMK nepeAaeTCfl b paA^OKaHan 
MeTOK BpeMeHM BeAyiMux MacoB. 3tm mbtkm 
BpeMeHu npuHMMaHDTcn paAHonpneMHUKaMM Ha 
yAaneHHbix n i4eHTpanbHbix nacax. 

Ha yAaneHHbix nacax no npuHATbiM MeTKaM 
BpeMeHM c yneTOM anpMopHO M3BecTHoro 
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BpeMeHM pacnpocTpaHeHMfl b M3MepMTene 
pa3HocTM BpeMeHM m PriLUB QbopMMpyioTcn 
nonpaBKM k LUB yAaneHHbix nacoB, KOTopbie c 
BbixoAa PniUB nocTynaiOT Ha OLUB yAaneHHbix 
MacoB m ^epe3 nMHMio cbr3M ot yAaneHHbix 
MacoB k ueHTpanbHbiM MacaM, rAe nepe3 
KOMMyTaTop nMHM« cb«3M ohm nocTynaiOT B 
qbopMMpoBaTenb nonpaBOK m npM3HaKOB 
Aocto b e p hoct m m McnonbsyioTCH Arm KOHTponn 
KaMecTBa CMHxpoHnsanMn UJB yAaneHHbix nacoB. 

MeTKM BpeMeHM ot BeAyiAHX MacoB b 
i^eHTpanbHbix Macax c yneTOM BpeMeHM 
pacnpocTpaHeHMR cpaBHMBaioTCfl b M3MepMTene 
pa3HocTM BpeMeHM c LUB ueHTpanbHbix MacoB m 
Ha OCHOB3HMM nonyMeHHbix pe3ynbTaTOB b 
PriLUB m 0opMMpoBaTene nonpaBOK m 

npM3H3KOB AOCTOBepHOCTM C>OpMMpyiOTCfl 

nonpaBKM Ann LUB Kax<Abix M3 BeAyu^MX MacoB, 
rpynnoBa« nonpaBKa no BcePi rpynne Benyu^Mx 
HacoB m KOHTponMpyeTCfl KanecTBO 
cm HxpoH M3au,M m BeAyu^MX HacoB. no 
pe3ynbTaTaM KOHTponn qbopMMpoBaTenb 
CMmanoB ynpaBneHMH o>opMMpyeT paspeiueHMe 
Ha nepeAany CMmanoB KoppeKL^MM LUB Ha 
Ka>KAbie M3 BeAyLUMX nacoB, KOTopbie Mepe3 
KnKDM ueHTpanbHbix MacoB no nMHMM cba3m 
nocTynaiOT b Bn Benyu^Mx nacoB m 3aTeM 
Mcnonb3yiOTCfl b nporpaMMHOM 6noKe Ann 
QbopMMpoBaHMfi BxoAHoro CMmana 
qbopMMpoBaTenn CMmanoB ynpaBneHMn, 
cMmanbi c BbixoAa KOToporo Mcnonb3yiOTCfl Ann 
ynpaBneHMn nacTOToR m ct>a30M Or BeAyiUMx 
nacoB, o6ecneMMBan CMHxpoHM3aL\Mio mx LUB 
OTHOCMTen bHo rpynnoBOM LUB, 

cxJpopMnpoBaHHOM Ha qeHTpanbHbix nacax. 

nocne BbinonHeHMfl Bcex onMcaHHbix Bbiuje 
npoueAyp npeABapMTenbnofl cMHxpoHM3au,MM 
LUB BeAyuHMX m yAaneHHbix MacoB OTHocMTenbHO 
rpynnoBoCi LUB Ha ueHTpanbHbix nacax c 
noMou^bio AriUJB npMHMMaioT no 
HaBMrauMOHHOMy paAMOKaHany CMmanbi ot nKA 
CPHC m onpeAennioT c yneTOM anpMopHO 
M3BeCTHblX KOOpAHHaT i^eHTpanbHbix nacoB 
TeKyu^ee 3HaneHMe CMCTeMHoro BpeMeHM CPHC, 
KOTopoe b ACLUB cpaBHMBaeTCfl c LUB 
UeHTpanbHbix nacoB, m nonyneHHan nonpaBKa 
UJB nepe3 PnuJB nocTynaeT b o>opMMpoBaTenb 
nonpaBOK m npM3HaKOB AOCTOBepHOCTM Ann 
yTOMHeHMn rpynnoBO^ LUB. KpoMe Toro, 
yKa3aHHan nonpaBKa nepeAaeTcn no nMHMM 

CBH3M B CMHXpOHM3aTOp CPHC, TAe 

Mcnonb3yeTcn Ann CMHxpoHM3aqMM cmctcmhom 
LUB CPHC c UJB ueHTpanbHbix nacoB, nocne 
nero no paAHOKaHany cbh3m cMHxpoHM3aTopa m 
IlKA CPHC UJB Ka>KAoro KOCMMHecKoro 
annapaTa (KA) M3 cocTaBa nKA 

CMHXpOHM3MpyeTCn C CMCTeM hom UJB CPHC. 

3aTeM Ha ksokawx Macax M3 rpynn BeAyu^MX m 
yAaneHHbix MacoB c noMou^bio BXOAnu^MX b mx 
cocTaB ARLUB m ACUJB npMHMMaioTcn CMmanbi 
ot nKA m onpeA^nneTcn nonpaBKa k 
co6cTBeHHO^ LUB, KOTopan 3aTeM Mcnonb3yeTcn 

Ann BblCOKOTOMHOK CMHXpOHM3ai4MM UJB 

BeAyu^MX m yAaneHHbix nacoB Me>KAy co6oi^ m c 
UJB ueHTpanbHbix MacoB. 

KaK cneAyeT M3 npMBeAeHHoro onMcaHMn 
CMCTeMa [5] coa©P>kmt 6onbUJoe MMcno 
pa3HopoAHbix 6noKOB m nMHMM cBn3M m Tpe6yeT 
nocneAOBaTenbHoro npoBeAeHMn 6onbuioro 
MMcna onepauM^ no npeABapMTenbHort 

CMHXpOHM3aUMM UJB, MTO CHM>KaeT H aA© >KH OCT b 
CMCfeMbl. 

KpoMe Toro, aHanM3 KanecTBa 

CMHXpOHM3aUMM M QbopMMpOBaHMe npM3H3KOB 

AOCTOBepHOCTM b CMCTeMe [5] o6ecneHMBaeTcn 
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TO/ibKo Ha qeHTpanbHWX Macax, mto He 
ooecne^MBaeT onepaTMBHbifl KOHTponb 
AocroBepHocTM cnHxpoHH3ai4MM UJB Ha eeaymMx 
m yflaxieHHbix Macax. 

H3BecTHa cucTeMa o>opMMpoBaHMH 
BpeMeHHbix nonpaBOK no cumanaM cnyTHMKOBoPt 
paflnoHaBuraL^noHHoPi cHcreMU k uiKanaM 
BpeMeHM npocTpaHCTBeHHO pa3HeceHHbix 
nyHKTOB, onucaHHafl b [6, c. 255,. ...257, 
PMC. 17.1, puc. 17.2]. OHa npuHflTa b 
KaMecTBe npoTOTuna. CrpyicrypHafl cxeiwa 
npoTOTuna npeAcraBneHa Ha cfcur. 2. 

CucTeMa - npoTOTMn coAep>KMT nKA 4 CPHC 
n N npocrpaHCTBeHHO pa3HeceHHbix nyHKTOB (Ha 
cfckir. 2 b KasecTBe npuwiepa npeACTaBneHbi i-fi m 
j-fl nyHKTbi M3 HMcna N nyHKTOB). Ka>KAbi& M3 

nyHKTOB, B TOM MMCne i-fl H j-fi nyHKTbi, 

coflepKMT nocneflOBaTenbHo coeAMHeHHbie Of 1 

M <t>WB 2, BblXOA KOTOporO AB/lfleTCP BbiXOAOM 

tuKa/ibi BpeMeHM ft nnn tj) AaHHoro nyHKTa, 
i-ro nnn j-ro cooTBeTCTBeHHo, rAe 
i * j > (1....N), a TaioKe ycTpotfcTBO 
cnHxpoHH3ai^nn (YC) 3, KOTopoe nocpeACTBOM 
HasnraqnoHHoro paAnoKaHana CBfl3aHO c nKA 4 

H COAeP>KMT 6J10K CBA3H (BC) 5, 

npneMonepeAaKDi^ne bxcaw - BbixoAbi KOTOporo 

flBnfllOTCfl BXOAaMM - BblXOflaMM KaHana CBH3M 

YC 3 AaHHoro nyHicra c aHanornHHbiMH YC 3 
Apyrux nyHKTOB. flpn stom 3aAa»omMfl bxoa YC 3 
coeAMHeH c BbiXOAOM 0LUB 2. YC 3 coAepwuT 
TaioKe APILUB 16, paAnoMacTOTHbifi bxoa 
KOTopofl flBnsieTCfl bxoaom np^eMa cumanoB 
HaBuraunoHHoro paAHOKaHana YC 3, 
MHqbopMaunoHHbiCi bxoa AflLUB 16 HBnaeTCfl 

BXOAOM BBOAa B YC 3 TOMHblX KOOpAMHaT 

AaHHoro nyHicra (HanpMMep X,, Yj, Zj Ann i-ro 
nnn Xj, Yj, Zj Ana j-ro nyHKTOB 
cooTBeTCTBeHHo), a BbixoA AriLUB 16 
noAKnKDMeH k nepBOMy BXOAy ACLUB 17, BbixoA 

KOTOpotf «BT1fleTCfl BbiXOAOM CMCTBMHblX 

nonpaBOK YC 3 xic ah* i-ro nnn xjc Ann j-ro 

nyHKTOB) M, KpOMe TOrO, nOAKTlfOMeH K 

HHqbopMaunoHHOMy bxoay BC 5 m nepBOMy 
BXOAy cyMMaTopa 18, btodoH MHBepcHbifl bxoa 

KOTOporo COeAHHeH C MHC^OpMaLJMOHHblM 

bwxoaom BC 5, a bwxoa cyMMaTopa 18 

HBnaeTca BbiXOAOM oTHOcnTenbHbix nonpaBOK 
* * 

(HanpMMep xij Ana i-ro nnn tjl Ann j-ro 

nyHKTOB). (IpUt 3TOM btodoB bxoa ACI1IB 17 

HBrmeTCfl saAaiou^nM bxoaom YC 3. 

CucTeMa - npoTOTun paooTaeT cneAytoinMM 

o6pa30M. 

B AriLUB 16 Ka>KAoro nyHicra bboahtch 
TOHHbie KOopAMHaTbi 3Toro nyHicra (HanpMMep, 
Xj, Yj, Zj Arm i-ro nyHicra). Ha paAMOMacTOTHbifi 
bxoa AntUB 1 6 nocTynafOT cumanbi ot (1KA 4. B 
cumane KsoKAoro KA M3 cocTaaa FIKA 4 
coAep>KMTCfl MeTKa BpeMeHM, momcht npneMa 
KOTopofl (AtAn) 4)MKCnpyeTCfl b AriLUB 16 
OTHocnTenbHo aHanorviMHo^ mstkm BpeMeHM ee 
BHyTpeHHef^ onopHOtf UJB. KpoMe Toro. b 
cnyxeGHoK MHc^opMai^MM CMmana KaoKAorb KA 
M3 cocTasa nKA 4 nepeAaeTCfl MHcfcopMaijMfl, 
onpeAenniomafl Teicymee nonoweHMe KA Ha 
op6MTe, oi^McfjpoBKa nepeAaBaeMoR MeTKM 
BpeMeHM m nonpaBOMHbie K03c}x£Mi4MeHTbi, 
o6ecneMMBaioiAMe pacneT pacxo>KAeHM« 
nepeAaBaeMoR c KA motkm BpeMeHM c 

COOTBeTCTByiOlHefl MeTKOtf BpeMeHM CVICTeMHOtf 

UJB CPHC. C Mcnorib30BaHMeM npMHHTofl 

MHC|X5pMaqMM M BBeAeHHblX TOMHblX KOOpAMHaT 

nyHKTa b AF1UJB 16 paccMMTbiBaioTCfl nonpaBKM 
Ha pacnpocTpaHeHMe cMrHana Ha Tpacce Me>KAy 
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KA M3 cocTasa nKA 4-AnUJB 1 6 (xp) M Ha 
pacxo)KAeHMe nepeAaHHOfl mbtkm BpeMeHM c 

M6TKO« BpeMeHM CMCTeMHOfl UJB CPHC (x c ). 
OL4M4>poBKa BHyTpeHHew onopHofi UJB An UJB 16 

npMBOAMTCfl B OOOTBBTCTBMe C OLJMCppOBKOfi 
npMHflTO^ MeTKM BpeMeHM M 0>MKCMpyeTC« 

Ben mm m Ha nonpaBKM ^tc k BHyTpeHHeft UJB 
tAn AnUJB 16 OTHOCMTenbHO CMCTeMHoW LUB 
CPHC 

Ate = AtAn-tp + tc ( 1 ) 

Ha BbixoAe AnUJB 16 o>opMMpyeTCfl 
CMCTeMHan UJB 

tc = tAH+Atc (2) 

OAHOBpeMeHHo Ha Ka>KAOM nyHKTe, 
HanpMMep i-M, b <t>UJB 2 c Mcnonb30BaHMeM 
CMmana onopHO^ nacTOTbi ot Or 1 
o>opMMpyeTcn MecTHan lilB t j. CMmanbi c 
bwxoaob 0LUB 2 m AnUJB 16 nocTynaiOT Ha 
cooTBeTCTByroiAMe bxcaw ACLUB 17, rAe 
o>opMMpyeTCfl GMCTeMHaw nonpaBKa 
(OTHOCMTenbHO cMCTeMHOfl UJB) aha LUB 
AaHHoro nyHicra 

xic = tc-ti. (3) 

nonpaBKa x ic BbixoAa ACUJB 17 nepeAaeTca 
Ha nepBbifl bxoa cyMMaTopa 18 m Ha 

MHC})OpMai4MOHHblfi bxoa BC 5, c 

npMeMonepeAaiomero BxoAa - BwxoAa KOTOporo 
nepe3 KaHan cb«3m nonpaBKa xj C nocTynaeT Ha 

npMeMonepeAaioLAMe bxoaw - BbixoAbi BC 5 

ApyrMX nyHKTOB. OAHOBpeMeHHo c stmm BC 5 

AaHHoro nyHicra npMHMMaeT 3H3MeHMe nonpaBKM 

ot ApyrMX nyHKTOB, HanpMMep ot j-ro, KOTopan 

nocrynaeT c MHctJOpMaqnoHHoro BbixoAa 6C 5 Ha 

BTopoR MHBepcHbiK bxoa cyMMaTopa 18, Ha 

BbixoAe KOToporo cpopMMpyeTcw OTHoeMTenbHan 

nonpaBKa BMfla 
* 

^ = ^^ = ^^.(4) 

TaKMM o6pa30M, b CMCTeMe - npoTOTMne 3a 
CMeT Mcnonb30BaHMfl cMmanoB ot nKA 4 b YC 3 
ooecneMMBaeTCfl Ha Ka^CAOM M3 N 
npocTpaHCTBeHHO pa3HeceHHbix nyHKTOB 

CMCTeMbl C>OpMMpOBaHMe nonpaBOK K MeCTHOM 

UJB KaK OTHOCMTenbHO CMCTeMHoR LUB 
(cm cTe m h bte nonpaBKM), TaK m OTHOCMTenbHO UJB 
nio6oro M3 N nyHKTOB CMCTeMbl (OTHOCMTenbHbie 
nonpaBKM). 

OAHaKO b CMCTeMe - npoTOTMne yKa3aHHbie 
saAaMM peujaioTC« TonbKO npM hbtimmmm 
anpMopHoro 3aAaHM« TOMHbix koopamhst 
Ka>KAoro M3 N nyHKTOB, mto orpaHMHMBaeT 
Mcnonb30saHMe CMCTeMbl - npoTOTMna cnynaeM 
pacnono>KeHMfl N nyHKTOB CMCTeMbl b MecTax c 

M3BeCTHblMM TOMHbIMM KOOpAMHaTaMM. TaiOKe B 

CMCTeMe - npoTOTMne He KOHTponMpyeTCfl 
TeKyiAan norpeoiHOCTb onpeAeneHMn nonpaBOK, 
hto CHM>KaeT mx AocTOBepHocTb. KpoMe Toro, 
4>opMHpyeMbie b CMCTeMe - npoTOTMne nonpaBKn 
MMeiOT HM3Kyio TOHHOCTb, o6ycnoBneHHyK) 

CTpyKTypHbIMM OC06eHHOCTflMM CMCTeMbl. 

flnn noATBep>KAOHMfl nocneAHero 
yTBep>KAeHM« paccMOTpMM noApoGHee 
xapaicrepMCTMKM nonpaBOK, cJjopMMpyeMbix b 
CMCTeMe - npoTOTMne. 

KsoKAoe onpeAeneHMe b AnUJB 16 

npoM3BOAMTc« c norpeujHocTbio a M3M , 
o6ycnoaneHHo£^ HanMMMeM ujyMOB b CMmanax, 
npMHMMaeMbix ot nKA 4, m norpeiUHOCTAMM 
npoMeAyp M3MepeHMfl. KpoMe Toro, 
AeftcTBMTenbHoe 3ana3AbiBaHMe CMmana Ha 
Tpacce KA M3 cocTaBa nKA 4-AnUJB 16 
OTnMMaeTcn ot pacMeTHoro 3HaMeHM« Xp Ha 
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Be/iMMMHy Ap , o6ycnoBneHHyto bjihahhgm 
HGHAeanbHOCTefl napaMeTpOB Tpaccbi 
(oTKnoHeHMfl b mohoco^gpg, Tponoccf)epe m T.n.). 
PacnoT nonpaBOK Xp n x c Taiwe npon3BOAHTCfl c 
norpeiUHocTflMM App m Apc , KOTopwe BbOBanu 
norpeiUHOCTflMM onucaHMfl nonowGHHH KA Ha 
odo"htg, oujn6KaMM 3aAaHn« nonpaBOMHbix 
KoacfHjMLjueHTOB aha pacMGTa TeKymero 
paccomacoBaHMH UJB KA c cmctgmhoH LUB n 
oiun6KaMH 3a/jaHHH KoopAMHaT nyHicra, Ha 
kotopom npoBOAUTCfl onpGAGjiGHMG nonpaBOK. B 
pe3ynbTaTe KOHKpeTHoe 3HaMeHwe oAHOKpaTHoro 
onpeAeneHn« t c b AnillB 16 6yAGT UMGTb 
cneAytoujufl bwa 

tc = tAn+A^c = t 0c + A M3 M + App + Ap C + Ap. (5) 

TAe toe - MCTHHHoe 3HaneHne cmctgmhom LUB. 

Kpowie Toro, comacHO (2) \a (5) 
onpeAeneHMe tc b AntUB 16 npoBOAHTCfl, KaK 
cneAyeT M3 crpyicrypbi cucTBMbi - npoTOTuna, c 
ncno/ib30BaHMeM BHyTpGHHGfi onopHofi wKanbi 
AniJJB 16 tfij-\, TeKyu^Me 3HaHGHHH KOTopotf 

OTJIMHaiOTCW OT 3HaHGHUlft t MGCTHOtf LUB nyHKTa 
Ha HeKOTopyio BenuMMHy AujB (t) 

tAn = t+AujB^)- ( 6 ) 

TorAa comacHO (3), c yMGTOM (5) n (6), 
nonyMUM na i-M nyHKTe 

* = ^Oic+A^c, (7) 
TAe A Eic = AQjBi + A M3M i + App| + A| 



^pcr 

ncTMHHoe 3HaneHne ckicTGMHotf 



nonpaBKH k UJB i-ro nyHicra. 

CooTBGTCTBeHHO Rnn j-ro nyHKTa 

* 

tjc = Xojc+A^c (8) 

B pe3ynbTaTe comacHO (4), (7) h (8) 

3HaMeHne oTHocwTGnbHofl nonpaBKu xij oYagt 
onpeAenflTbCH KaK 

til = tj-ti+( A Ij+ A Si) = XQij+Aij- (9) 

Kpoiwe paccMOTpeHHbix cocTaBJiflioii^x 
norpeniHOCTM onpeAeneHUfl BpeMeHHbtx 
nonpaBOK b chctgmg - npoTOTune niweioT MecTO 
TaioKe cocTaBnniOLL^Me Azjc h Azjj , 

o6ycnoBneHHbie 3ana3AbiBaHneM onpeAeneHMfl 
yKa3aHHbix nonpaBOK H3-3a 3aAGp>KGK b AflLUB 
16, ACUJB 17, BC 5, cyMMaTope 18 m b KaHane 
CBA3H Me>KAy oTAenbHbiMn nyHKraMM CHCTGMbi. 
B uTore nonyMMM 



tic = xoic+A^+Azic. (10) 
2. A j 



= T 



► A . (11 > 
ij OiJ ZiJ zi.J/' 

SaflBTifleMoe M3o6pGTGHM6 HanpaaneHo Ha 
paciLinpeHMe bosmowhoctgB ncnonb30BaHn« 
cuctgmw cJjopMMpoBaHUfl bpgmghhwx nonpaBOK, 
b nacTHOCTM Ha cnyMatf, KorAa N nyHKTOB 
CMCTSMW pacnono>KeHbi b MecTax c anpnopHO 

HGH3BGCTHblMH TOMHbIMM KOODAHHaTaMU, 

noBbiiueHne tohhocth h aoctobgphocth 
cf)opMnpyeMbix nonpaBOK. 

nocTaaneHHbie 3aAann peaiaioTCfl 3a cweT 
Toro, hto b CMcreMe cfcopMMpOBaHMH BpeMeHHbix 
nonpaBOK no cw>ianaM cny th m kobo 
paAMOHaBuraunoHHoR CHCTGMbi k LUKanaM 
speMeHM npocTpaHCTBeHHo pa3HeceHHbix 
nyHKTOB, coAepwamefi noACMCTewiy kocmmhgckmx 
annapaTOB cnyTHHKOBofi paAnoHaBMrauHOHHofi 
cucTeMbi m N npocTpaHCTBQHHO pa3HeceHHbix 
nyHKTOB, KaacAbii* us KOTopbix coa©P>kmt 
nocneAOBaTenbHo coGAUHGHHbiG onopHbifi 
reHepaTop v\ o>opMnpoBaTenb tUKanbi bpgmghm, 

BblXOA KOTOporO ABJIfleTCfl BblXOAOM ILIKanbl 
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BpBMGHM AaHHoro nyHicra, a TaioKe ycTpo^cTBo 

CMHXpOHH3aUMM, KOTO DOG nOCpeACTBOM 

HaBMrai^MOHHoro paAnoKaHana cBH3aHo c 
noAcucTGMoW kocmmmgckmx annapaTOB 

CnyTHMKOBOfl paAHOHaBMraUMOHHOft CUCTGMbl M 

coagp>kmt 6hok cb«3h, npHeMonGpeAaioii^ne 

BXOAbl - BbDCOAW KOTOporO ABJlflJOTCfl BXOAaMM - 

BbixoAaMU KaHana cba3m AaHHoro ycTpoWcTBa 

CMHXpOHM3aL4MM C yCtpOMCTBaMM CMHXpOHM3ai4HM 

Apyrux nyHKTOB, a 3aAaiomnM bxoa ycTpoP^cTBa 

CMHXpOHM3ai4MM COG AH He H C BblXOAOM 

cfKDpMnpoBaTerifl LUKaribi bpgmghh, b Ka>KAoe 

yCTpO^CTBO CHHXpOHH3aLJVIl1 BBGAGHbl 

npMGMOM3MGpMTGnb CnyTHUKOBOM 
paAMOHaBMraL4MOHHO« CUCTGMbl, 6noK 

ynpaBjiGHMfl, 6noK naMATu, 6noK 3KCTpanonnL^nn 
nonpaBOK, 6jiok cpaBHeHHfl nonpaBOK, 6noK 

KOHTpOJlW KaMGCTBa CHHXpOHH3ai4MH, OTIOK 
OCpGAHGHMfl KOOpAHHaT, 6TIOK ycpGAHeHHfl 

aHcaM6rm nonpaBOK, 6jiok cmaxcuBaHMfl 
BpGMGHHbix nonpaBOK H 6noK CpaBHeHMfl c 

OnopHblMH 3HaMGHMflMH, npHHGM 

paAHOMaCTOTHbl« BXOA npHGMOH3MGpMTGJlfl 

flBTIflGTCfl bxoaom npHGMa CMrHanoB 
HaBHraijHOHHoro paAHOKaHana ycTpo^cTBa 

CMHXpOHM3aL4MH, OnopHbl« BXOA 

npMGMOH3MGpHTGJlR COGAUHGH C BblXOAOM 

onopHoro rGHGpaTopa, bwxoa mgtok BpeMeHH 

BHyTpGHHGtf UJKaTlbl BpGMGHM 

npHGMOM3MGpHTen« nOAKTIK)MGH KO BXOAy 
yCTaHOBKM Cf)OpMMpOBaTGn5? LLIKaJlbl BpeMGHM, 
HHCt>OpMaUHOHHblK BXOA KOTODOPO CBfl3aH HGpe3 
nGpByK) LUHHy MHCf)OpMaL^HOHHOrO o6MGHa c 
UH<4>OpMaLlMOHHblMM BXOAaMM - BblXOAaMM 
npHGMOM3MGpHTGnfl H 6nOKa CBH3M, a TaiOKG c 
nspBbIMM MHCf)OpMaL4HOHHblMM BXOAaMM 

BbixoAaMU 6/ioKa naMATM v\ 6noKa ynpasnGHMfl, 
3aAaiou4n« bxoa KOToporo flBJiflGTCfl saAaioiAMM 

BXOAOM yCTpoC^CTBa CHHXpOHM3ai4HM, a BTopbie 
HHC{)OpMaL4MOHHblG BXOAbl - BblXOAbl 6nOKa 

ynpasnGHMfl n 6noKa naMATH cB«3aHbi BTopo^ 

UJUHOK HHCf)OpMaL4HOHHOrO O^MGHa c 
MHCfcOpMaiJHOHHblMM BXOAaMM - Bb IX OAS MM 6nOKa 

3KCTpanonyii4HM nonpaBOK, 6noica cpaBHGHHfl 
nonpaBOK, 6noKa kohtdojia KaMGCTBa 
cnHxpoHH3aqnn, onoKa ocpgahghha KoopAMHaT, 
6noKa ycpGAHGHun aHcaMori* nonpaBOK, 6noKa 
cmaxuBaHMfl bpgmghhwx nonpaBOK m 6noKa 

CpaBHeHHfl C OnopHblMH 3HaMGHMflMM, npHMGM 

ncnonHMTGTibHbiG BbixoAbi 6noKa 

sKCTpanonfli^MM nonpaBOK, 6noKa cpaBHGHM« 
nonpaBOK n 6noKa kohtdojiw KaMGCTBa 

CMHXpOHM3ai4MM flBJIfllOTCfl COOTBGTCTBGHHO 

BbixoAaMU cMCTGMHbix nonpaBOK, 

OTHOCMTGnbHbix nonpaBOK h npn3HaKa KaMGCTBa 
BpGMGHHbix nonpaBOK ycTpo^cTBa 

CMHXpOHM3ai^MM. 

CyiUHOCTb M306pGTGHMfl, B03MO>KHOCTb Gro 
OCyiAGCTBTlGHMfl M pGLUGHMfl nOCTaBJIGHHblX 
TGXHHHGCKMX 3aAaH nOHCHHGTCfl HG pTG>K3 M H , 
npGACTaBJlGHHblMM Ha (pw. 1 H 2, tag Ha C{)Mr. 1 

M3o6pa>KGHa CTpyicrypHaq cxGMa 3a«Bn5iGMo« 

CUCTGMbl B OAHOM H3 B03MO>KHb!X BapMSHTOB 

McnonHGHHfl, a Ha o>nr. 2 - CTpyKTypHafl cxGMa 
cMcreMbi - npoTOTMna. 

3a«Bf1flGMafl CUCTGMa 0opMnpoBaHHfi 
BpGMGHHbix nonpaBOK no cMmanaM cnyrHMKOBOM 
paAMOHaBMraukioHHo^ CkicTGMbi k LUKanaM 

BpGMGHM npOCTpaHCTBGHHO pa3HGCGHHblX 
nyHKTOB COAepJKMT (0>Mr. 1) N npOCTpaHCTBGHHO 
pa3HGCGHHblX nyHKTOB (Ha Q>Hr. 1 B KaMGCTBG 

npMMGpa npaACTaanGHbi i-m h j- R nyHKTbi H3 

MMCna N nyHKTOB), Ka>KAbl^ M3 KOTOpblX 
COAGPJKMT nOCJIGAOBaTG/lbHO COGAUHGHHblG 
OnopHbl^ TGHGpaTOp (Of) 1 M Q>OpMHpOBaTGJ1b 
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ujKanbi Bp6M6HH (OUJB) 2, BbixoA Koroporo 
^BJi«eTc« BbixoAOM ULIB AaHHoro nyHKTa m 
coeAMHeH c aaaatoujtiM bxoaom ycTpoficTBa 
CMHxpoHM3aqnM (YC) 3, y KOToporo bxoa npneivia 
cumanoB HaBkiraL^noHHoro paAUQKaHana Mepe3 
HaBkirai^noHHbtM paflMOKaHan CB^aaH c 
noflcucTeMo^ KOCMUMecKMX annapaTOB (nKA) 4 
cnyTHUKOBoW paAHOHaBMrauMOHHofl cMCTeMbi 
(CPHC), npMH©M Ka>Kfloe YC 3 coAep>KUT 6/iok 
CBH3H (BC) 5, npneMonepeAaK>mne BxoAbi - 

BblXOAbl KOTOporO ABTlfltOTCfl BXOAaMH - 

BbixoAaMM KaHana cb*3m AaHHoro YC 3 c yc 3 
Apyrwx nymcroB, a MHc^opMatjMOHHbifl bxoa - 
BbixoA BC 5 CB«3aH Mepe3 nepByio oiUHy 

HH4>OpMaUMOHHOrO 06MeHa C MHC^OpMaqMOHHblM 

bxoaom - BbixoAOM npMeMOM3MepMTenfl (riH) 6 
cnyTHMKOBo^ paAnoHaBnrai4MOHHO« cucTeMbi, c 

nepBbIMM HHC})OpMaL^HOHHblMH BXOAaMM 

BbixoflaMn 6noKa ynpaBneHUfl (BY) 7 m 6noKa 

naMflTH (BFl) 8 M C MHC})OpMai4MOHHblM bxoaom 

OLUB 2, bxoa ycTaHOBKn KOToporo coeAHHen c 

BblXOAOM MeTOK BDeMOHM BHyTpGHHB^ LUB 6, 
OnopHbltf BXOA KOTOporO riOAKTItOHeH K BblXOAy 

Or 1 , a paAHOMacTOTHbifl bxoa nkl 6 flarmeTCH 
bxoaom npneMa cumanoB HaBurai^noHHoro 
paAMOKaHana YC 3, a 3aAaioii4Mfi bxoa BY 7 
HBJifleTCfl 3aAaK)LL4MM bxoaom YC 3, npuMeM 

BTOpbie MHC{)OpMat^MOHHbie BXOAbJ - BblXOAbl BY 
7 M Bfl 8 CBfl3aHbl BTODOB ILIMHOtt 

HHcf)opMaqnoHHoro o6MeHa Me>KAy cooofl n c 

MHCfcopMaiJMOHHbIMM BXOAaMM - BblXOABMM 6/lOKa 

3KCTpanonflL4MH nonpaBOK (B3[~l) 9, 6noKa 
cpaBHeHMfl nonpaBOK (BCn) 10, 6noKa KOHTponn 
KanecTBa cnHxpoHnsaL^nn (BKKC) 11, 6noKa 
ocpeAHeHM$i KoopAHHaT (BOK) 12, 6noKa 
cma>KviBaHMfl BpeMeHHbix nonpaBOK (BCBn) 13, 
6noKa ycpeAHeHUfl aHcaM6nfl nonpaBOK (BYAfl) 
14 m 6noKa cpaBHeHkin c onopHbiMM 3HaHGHMflMn 
(BC03) 15, npvmeM McnonHMTeribHbie BbixoAbi 
B3n 9, BCn 10 H BKKC 1 1 flBn«»OTCfl BbixoAaMM 
cucTeMHbix nonpaBOK, OTHOCMTe/ibHbix nonpaBOK 
n npn3HaKa KaMecTBa BpeMeHHbix nonpaBOK YC 
3 ABHHOro nyHKTa. 

Bee sneMeHTbi 3aflBJineMo« cMCTeMbi MoryT 
6biTb pea/i M30BaHbi c ncnonb30BaHneM 

CTaHAapTHblX MJ1M M3BeCTHblX 6nOKOB, 
yCTDOtfCTB, CMCTeM. 

B KaMecTBe FIKA 4 Mo>KeT ncnojib30BaTbc« 
Ae Pi ct By K) ll\ a a noACHCTeMa KOCMnnecKutx 
annapaTOB CPHC TJIOHACC mjim HABCTAP. 

Peanv\3auy\n or 1 so3Mo>KHa b BHAe 
craHAapTa MacroTbi 17H746 "CancfcMp". 

<ULUB 2 Mo>KeT GbiTb BbinoriHeHa Ha 6a3e 
annapaTypw ynpaBneHMH m cwHxpoHH3am^n 
(AYC) Ha3eMHofl nepeAaiomefl CTaHL^nn E711 
OTeHecTBeHHOM MMnynbCHo-4>a30BOM 
paAHOHaBMrai^noHHO^ cucTeMbi PCflH-10 
(AeqiiManbHbifl HOMep OL42.702.075) mjim 
aHanornMHO^ AYC MMnynbCHo-cf)a30BOfl 
paAMOHaBurai^MOHHoR cucTeMbi "MafiKa", 
AeuMManbHbiM HOMep OL41 .400.350. 

BC 5 B saBucuMocTn ot peann3aL4nn KaHana 

CBH3M M6>KAy YC 3 pa3HblX nyHKTOB 

(TenecfKDHHan jiuhua nnn paA^OKaHan) MoweT 

6blTb COOTBeTCTBeHHO BbinOJIHeHO c 

npuMeHeHkieM MOAeMa Tuna ZyXEL1496P mjim 
paAHocTaHLjHM (nanpuMep, KB Ananasona Tuna 
P130 mjim P140). 

Peann3ai4Mfl nM 6 B03MO)KHa Ha ocHOBe 
ncnorib30BaHMfl, HanpuMep, CTaHAapTHoro nn 
CPHC Tuna Star Finder GPS 700, win LUKunep - 
M, mjim GNSS - 300, uriM ASN - 16, hum GG24 
Machine Control Board, nnn mm noAo6Hbix. 

BY 7, Bn 8, B3H 9, sen 10, BKKC 11, BOK 
12, BCBfl 13, BY An 14 m BCQ3 15 MoryT 6biTb 
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peann30BaHbi cpe act Ba m m CTaHAapTHoro 
nepcoHanbHoro KOMnbioTepa c ncnonb30BaHneM 
cooTBeTCTByjoLi^Mx nonb30BaTeJibCKMX nporpaMM 
b cocTaBe nporpaMM ho- MaTeMaTMjMecKoro 
o6ecneMeHMR H3BM, HanpMMep Tuna Pentium, 
mm 486DX4, MjiM "BareT", hjim "Bpn3". 
AnropHTMbi, peann3yK5iAne c^yHKi^MM 
cooTBeTCTByiou4Mx 6/iokob, paccMOTpeHbi HH>Ke, 
npM onMcaHMM pa6oTbi 3aflBJifleMOM CMcreMbi. 

COOTBeTCTByiOlAMe UJMHbl MHCfcOpMaUJIOHHOrO 

o6MeHa m BxoAbi - BbixoAbi 6/iokob MoryT 6biTb 
peanwsoBaHbi Ha 6a3e CTa HAa pth bix nopTOB m 
timhmR cb«3m. B MacTHocTM, nepBafl ujMHa 
MH<t>opMai^MOHHoro o6MeHa Me>KAy 6noKaMM 2, 
5, 6, 7, 8 MO>KeT 6bJTb BbinoriHeHa c 
ncno/ib30BaHMeM MHTepcf>e«ca Tuna RS -232, 
MJ1M no TOCT 18977-79 PTM 1495-75, mjim no 
TOCT 26765.52-87. Peann3aqkm BTopo« uiUHbi 

MHCf)OpMaL^MOHHOrO o6MeHa B03MO>KHa b BHAe 
CMcreMHOM uiMHbi H3BM Knacca ISA mjim PSA. 

McnonHMTenbHbie BbixoAbi B3n 9, BCn 10 m 
BKKC 1 1 , a TaioKe 3aAaK>innK bxoa BY 7 MoryT 
6biTb BbinoriHeHbi c ncnoxib30BaHneM 
craHAapTHbix COM-nopTOB TMna RS-232. 

3aflBnfleMafl cMCTeMa paGoTaeT cneAyioiAHM 
o6pa3QM. 

Ha paAMonacTOTHbiM bxoa nn 6 Ka>KAoro M3 
N nyHKTOB nocTynaioT cnrHanbi ot nKA 4. no 
CTaHAapTHotf npoueAype TWA 6 ocymecTB/i^eT 
noMCK m 3axBaT CMmaiiOB ot KA, bxoa^immx b 
cocTaB nKA 4, npon3BOAHT no CHrHany Ka>KAoro 

M3 CHHXpOHH3MpOBaHHblX KA 

paAHOHaBMraL^MOHHbie n3MepeHM« nepBMMHbix 
paAMOHaBMrauMOHHbix napaMeTDOB, CMMTbiBaHMe 
m 3anncb cnyweeHofi HHc}}opMaL^MH, 
coAep>KaLAeMCfl b cumanax 3tmx KA m Ha ocHOBe 
3tmx AaHHbix onpeAermeT KoopAMHaTbi nyHKTa 
(HanpMMep, X, Y, Z), Ha kotodom nn 6 
pa3MetneH. Hcnorib3yeMbie npM 3tom 

npOLjeAypbl M3BeCTHbl M OnucaHbJ B OOJlbUJOM 
HMCJie MCTOMHMKOB, B MaCTHOCTM B [6, CTp. 

105 141, 213, .... 248, 317 327]. 

nonyMeHHbie KoopAHHaTbi, HanpMMep Xj, Y it 
Z j aha i-ro nyHKTa, nepeAaioTcn c 
MHctDopMai^noHHoro BXOAa- BbixoAa nn 6 Mepe3 
nepByKD tuMHy MHCpopMai^MOHHoro o6MeHa Ha 
nepBbM HHcf)opMat4MOHHb»Jp\ BXOA-BbixoA Bn 8, 
rAe ohm 3anoMMHa»OTCfl. npn otom KoopAHHaTbi 
onpeAen«ioTC« c oiiiM6KaM Axi , Ayj , Azj , 

COCTaBJlfllOU4Me KOTOpblX, npMMMHbl MX 

BOSHMKHOBeHMfl m xapaKTep anpMopHbix 
paonpeAeneHMM M3BecTHbi m onMcaHbi, b 

MaCTHOCTM B [6, CTp. 114, 115, 136, .... 

141, 248,. ..,264, 273 282, 299,..., 311]. 

no Mepe HaKonneHMfl b Bn 8 MaccuBa 
M3MepeHM« KoopAMHaT oh nepeAaeTCfl Me pea 
BTopyio lUMHy MH4)opMai4MOHHoro o6MeHa b BOK 
12, rAe npoM3BOAMTcn ocpeAHeHMe KoopAMHaT m 
oueHKa napaMeTpoB anocTepMopHoro 
pacnpeAeneHMfl no Ka>KAO« M3 KoopAMHaT. B 
npocTeMiueM cnynae sto MaTeMaTMMecKoe 



o>KMAaHMe 



X 



m A^cnepcMfl KOOpAMHaT 



cooTBeTCTByioLnero i-ro nyHKTa, onpeAeneHHue 

K3K 



a 2 , fa 2 .1 = i Z fx-x-TJ 



il 



a 



(12) 



rAe I - nopjiAKOBbitf HOMep OTCMeTa 
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KOOpAMHSTbi; 

m - 06-beM MaccMBa BbiGopKn; 
Xj| - 3HaMeHne l-ro OTcneTa KOopAMHaTw Ha 
i-M nyHKTe. 

ripH 3TOM BpeMA ocpeAHeHMfl T OCK (m 
cooTBeTCTBeHHo snaneHMe m) Bbi6npaeTCfl Ha 
ocHOBaHHM naBecTHbix napaMeTpoB anpnopHoro 
pacnpeAeneHMn cocTaBJinioi^Mx 

OUJM6OK Axj(Yi f Zi) M B 3aBUCHMOCTH OT 

Mcnonb3yeMoro b ni/l 6 anropMTMa 
HaBurai^MOHHbix onpeAeneHMfl MoweT 

COCTaB/lflTb OT HeCKOnbKMX HaCOB AO H eCKOJI b KMX 
CyTOK. 



KOHTpOJlb T Q 



BeAeTcn 



BY 7, Ha 



3aAaHDU4MM bxoa KOToporo nocTynaHDT TeKyiAne 
OTCMeTbi BpewieHM t- c BbixoAa OlilB 2, 
c|DopMMpyjomero MecTHyio LUB i-ro nyHKTa H3 
raKTOBoro cumajia ot Or 1. B nacTHocTM, 

TaKOM KOHTpOJlb MOH<eT npOM3BOAKTCfl Ha OCHOBe 

npoBepKM 

Ati = tj-tioH < T oaKl (13) 

rAe ti OK - BpeMfl Hanana npoi4eflypbi 

OCpeAHeHMfl KOOPAHHaT. 

no pe3yflbTaTaM npoBepxn npn ^ = 
T oc.k no KOMaHAe, nepeAaBaewio^ no BTopotf 

wMHe MH4)opiviai4MOHHoro o6MeHa ot BY7 b BOK 

2 

12, 3HaM6Hne aXi(Yi,zi) M/in oxj,(Yi^i) nepeAaeTca 
M3 BOK 12 b BC03 15, rAe cpaBHMBaeTC* c 

HBKOTOpblM OnopHblM 3H3HeHM6M a c . K0T0D06 

no toA Ke KOMaHA© nepeAaeTca b BC03 1 5 M3 
Bn 8, rAe ycTaHaB/iMBaeTCfl sapaHee, mcxoah M3 
ycnoBUfl MMHHMH3ai4nn BKnaAa BenMMMHbi 
HeonpeAeneHHOcru KoopAMHaT i-ro nyHKTa b 
oujn6Ky nocneAyKDiAero onpeAeneHu^ 

CMCTeMHblX M OTHOCHTenbHblX BpeMGHHblX 

nonpaBOK Xj c m ^. KaK npaBuno, fxocTB tom h o 
o6ecneMMTb a X (y t z) B npeAenax 0,5 - 0,1 m, 
MTo6bi BKnaAOM stoH cocTaBn«K>ii4e« b oujm6km 
onpeAeneHMfl BpeweHHbix nonpaBOK mo>kho 
6bino npeHeGpeMb. 
Ecnn ycnoBMe 

<*Xi(Yi,Zi) ^ a 0 O 4 ) 

He BbinoriHjieTCfl, to no cooTBeTCTByiomeMy 
CMmany, nocTynarameMy M3 BC03 15, B BY 7 
npon3BOAUTCH yBennneHne BpeMeHM 
ocpeAHeHun T oc .k m npoAneBaeTCfl npoqeAypa 
ocpeAHeHMfl KOopAMHaT b BOK 12 cornacHo (12), 

no OKOHHaHMH KOTOpOfi B BC03 15 BHOBb 

npoBepfleTcn BbinoxiHeHne ycnoBMfl (14). npn 
era Bbino/iHeHMM BY 7 Bbtpa6aTbiBaeT KOMaHAy 
Ha 3aHeceHne b Bfl 8 113 BOK 12 nonyneHHbix 

OCpe AH e H H blX 3HaMeHMR * B 

KaMecTBe ncTMHHbix KoopAMHaT i-ro nyHKTa (Xoj, 
Yoi, Zoi). 3aTeM no KOMaHAe ot BY 7 
npon3BOAHTC« nepeAana no nepsofl ujMHe 
MH<$opMaijMOHHoro o6"MeHa 3HaneHn« Xoi, 
Yoi, Zoi H3 BH 8 b H\A 6, nocne Hero 
onpeAennioTcq BpeiweHHbie 
nonpaBKH % ic m z Vi cornacHo onwcaHHotf HMwe 
npoi^eAype. 

BHyTpeHHflfl LUKana BpeMeHM t ^ nM 6 
o>opMMpyeTC« c Mcnonb30BaHneM cumana, 
nocTynaiomero c BbixoAa Of 1 Ha onopHbifi bxoa 
nM 6. npn 3tom tAn m MecTHaa LUB i-ro nyHKta 
tj, cfcopMkipyeMan <t>UJB 2, coBnaAaHDT Me>KAy 

CO6OM C TOHHOCTblO AO HeKOTOpOM nOCTOflHHOM 

rA© TfAs - nepnoA cneAOBaHMn motok 
BpeMeHu BHyTpeHHeR UJB Ha cooTBeTCTsy K) u^e m 
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BbixoAe nM 6, 

r| = 1,2,3.... - onpeAenaeT qenoe hmcjio 

T MB B AujbO' 

X < 1 - onpeAenweT BenuMMHy HeKpaTHOCTM 

npn noAane cumana MeTOK BpeMeHU c 
BbixoAa nM 6 Ha bxoa ycTaHOBKM OLUB 2 
npoi43BOAMTCfl coBMeiAeHMe rpaHHU 
cooTBeTCTByKDi^Mx HHTepsanoB tj Ha BbixoAe 
<t>LUB 2 c MeTKaMn BpeiweHM nn 6, mto 
ooecneHUBaeT b (15) \ = 0 Kpowie Toro koa 
OL^nc^poBKH BHyTpeHHeW LUB nH6 c ero 
MHcf)opMai4MOHHoro sxoAa-BbixoAa nepe3 
nepByto lunHy MHcJxDpMaL^MOHHoro o^MeHa 
nocTynaeT na nHcf)opMai4HOHHbiR bxoa OlilB 2 m 
3aHocnTCfl b OLLIB 2 Ann oqucJjpoBKn MeTOK 
BpeMeHM MecTHofi UJB tj, hto o6ecnennBaeT b 
(15)t,=o. 

flanee b nH 6, KaK n b AniJJB 16 
CMCTeMbi-npoTomna, onpeAenneTCfl cornacno 
(1) nonpaBKa ^t^ Ho, TaK KaK b (15) tj = X = 0, 
t An = *i . cneAOBaTenbHO 

AujB, = 0 H Ate = x ic (16) 
npw otom cornacHo (7) M (16) 

tic = -coic+e^. (17) 

rAe e rj = A^Mi+Appi+ApOi- 

CooTBeTCTBeHHo, Ha j-M nyHKTe 

% = ^0j C + e E j (18) 

Ka>KAbirt OTcneT cncTeMHO« nonpaBKM X|c | c 
nHcfxDpMaL^noHHoro BxoAa-BbixoAa ni/l 6 
nepeAaeTCfl nepe3 nepByto iiJUHy 
MHcJxjpMaunoHHoro o6MeHa Ha nepBbifi 

MHC{)OpMaL^MOHHblR BXOA-BblXOA BF1 8, rAe OH 

3anncbiBaeTCH b MaccuB M3MepeHni^ cncTeMHbix 
nonpaBOK BMecTe c koaom BpeMeHM ero 
nonyMeHMfl. no Mepe HaKonneHMn b Bfl 8 
MaccMBa M3MepeHM^ cMCTeMHbix nonpaBOK 
yKa3aHHbie OTCMeTbi nepeAaKDTcn no btopom 
LUMHe MHCpopMai^MOHHoro o6MeHa b BCBn 13, 
rAe c Mcnonb30BaHMeM CTaHAapTHbix npoi^eAyp, 
HanpuMep MeTOAa HaMMeHbtuMX KBaApaTOB, 
KanMaHOBCKofl 0 Mil bT pa 14 MM M t. n. 
npoM3BOAMTcn mx ycpeAHeHMe m oueHKa 
napaMeTpoB anocrepnopHoro pacnpeAeneHMfl, a 
KanecTBe KOTopbix o6bNHO McnonbsyKDTcn 

K03C}DQ>ML^MeHTbl anpMOpHO BblOpaHHOM 

MHTepnonMpy joined cfjyHKL^MM m AncnepcMfl. B 
HaCTHOCTM, npM MCnonb30BaHMM b KaMecTBe 

MHTepnonMpy joined c^yHKi^MM noriMHOMa BToporo 
nopjRAKa c ycpeAHeHMeM no MeTOAy 
HaMMeHbtuMX KBaApaTOB nonynaeTCfl CMCTeMa 
ypaBHeHMM 



L L L 

a <L+X)+3i T X+a T x z = T T 
O 1 ^ Z f f> icl 



1 

L 



X 1^ 1 i\* z 1 



ioX 



2 
X T 



(19) 

rAe ao, ai, a2 - KoscjDcpMi^MeHTbi 
MHTepnonnpyroiAero nonnHOMa, 

Xj d - OTCMeTbi CMcreMHOM nonpaBKM, 

L - 06-beM Maccusa OTcneTOB x jci . 

PeujeHMe CMCTeMbi ypaBHeHMR (1 9) 
OTHOCMTenbHo HeM3BecTHbix ao. ai, a2 b BCBfl 
13 AaeT mx oi^eHKM ao". ai*, a2* m 



o 
&» 
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IN2> 

m 

a 



CXDOTBSTCTBBH HO l-e 3H3MeHHfl 

nHTepnonvipyiomeM <$yHKi\Mn 
• • • * 

xid = ao+aTl+a2l 2 . (20) 

3aTeM onpeAe/ineTCfl anocTepMopHaa 

OUJH6K3 OI4BHKM BpBMBHHOM nonpaBKM 

(21) 

w cpe-AHee Ha HHTepBane crnaxuBaH^n 
3HaHeHne CMCTeMHofi nonpaBKM 



1 , = T +a. 
cpX id 



;| -Him*-*'] 



ic 



= i y t 

r. *■ 



(22) 



cpl 



nonyHeHHbie 3HaMeHHfi a 0 *. a/. 

a *, e ^ nepeAaKDTCfl M3 BCBn 13 B En 8, 
2 1 • 

rfle 3anoMMHaK)TCfl BMecTe c koaom mx 

BpeMeHHO^ npHBfl3KH, COOTBeTCTByJOlHHM 

BpewieHH nonyneHUfl cpeflHero b MaccuBe L 
OTcneTa z idi . 

Cnepyer OTMeTMTb, hto nonyneHMe oueHKM xic 
b bma© cpeAHero Ha MHTepBane crna>KMBaHMfl 
3HaMeHnn npuBOflMT k ee 3ana3AbiBaHMMD 
oTHocHTe/ibHo TeKymero 3HaneHn« t j Ha 
nonoBMHy nHTepBana cma>KHBaHMP 

T L =LoT,,(23) 

rAe Tj - AncicpeT BpeMeHM nonyneHUfl 
OTCHSTOB xjcj Ha BbixoAe riM 6. 

MTo6bi yMeHbiuMTb B03HMKaK>myio npn stom 
AHHaMMMecKyK) oain6Ky cfcopMMpoBaHMH 

cmctgmhoW nonpaBKM 3HaMeHMfl tic, aT, 

a 2 nepeAatOTCfl M3 BCBn 13 b B3n 9 ( rAe 

3HaneHMe nonpaBKM xic SKCTpanonMpyeTca Ha 
3aAaHHbiB MHTepBan m b bmab TeKymefl 0146HKM 
cMCTeMHoW nonpaBKM jj nepeAaeTcn Ha 



McnonHMTenbHbiK buxoa B3n 9 



= T 



(24) 



31 — - „ . 

ic ic 1 2 2 I 

OnjMGKa 6j onpeAeneHMfl Tjc b (17) Ha 
Ka>KAOM m -om ceaHce pa6oTbi nn 6 no cMmany 
HeKOToporo KA M3 cocTaBa nKA 4 mo>kbt 6biTb 
npeAcraBJieHa b o6"meM cnyMae b BMAe cyMMbi 

AByX COCTaBnflKDLUMX 
= mj^+ajM, (25) 

rAe mjH > cMemeHne Xj C Ha ^-om ceaHce, 
OjH - cocTaBiifl toucan olum6km, 
cpJuoKTynpyHDinan Ha ^-om ceaHce. 

OaKTopbi, oSycnaBJiMBajoiUMe noflB/ieHMe 
3tmx oocTaB/ifljou^Mx b oqeHKe x jc Ha BbixoAe V\\A 
6, noApo6Ho paccMOTpeHbi b [6, CTp. 255, .... 
263]. B pe3ynbTaTe, npM ksdkaom ceaHce 
onpeAe^eHMfl * s BCBn 13 b cootbstctbmm c 

ic 

(21) 6yAer ycpeAHHTbc* TonbKo 
cocTaanfliomafl m mo>kho 3anMcaTb KaK 

« =. .r^r 2(26) 

B to >Ke BpeMfl, KaK cneAyeT M3 [6, CTp. 

110 114, 136 138, 251, 299, . ... 

305 ] 3HaneHMe mjn Arm pa3Hbix ceaHCOB 
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onpeAeneHMH £ cnyHaHHO. nosTOMy 

io|l 

noflBnfleTcn B03MO>KHocTb ycpeAHeHM* m ^ Ha 

ocHOBe Mcnonb30BaHMfl, aHcaMorm 

OL^eHOK nonyMeHHbix no cMrnanaM 

pa3nMMHbix KA M3 cocTaea nKA 4, jim6o no 
CMmany OAHoro KA c pasHOcoM Ha MHTepBan 
BpeMeHM, npeBbiLuajoiAM^ MHTepBan 

ko p pen n 14M M nvi. 

Ha Ka>KAOM ceance onpeAeneHMfl CMCTeMHod 

nonpaBKH b Bn 8 3anMcwBa»oTCfl 3HaMeHMfl x^;, 

a nil< M KO « BpeMeHM mx nonyneHMJi (t p). 
nocne Ha6opa b Bn 8 wiaccMBa stmx AaHHbix 
Ann M ceaHCOB b BY 7 onpeAenneTCfl cpeAHee 
3HaneHMe BpeMeHM onpeAeneHun cMCTeMHoC^ 
nonpaBKM, HanpMMep KaK 

t *t (27) 

t _ i[Iwax AjAm±n K J 

icp ~ 2 

flanee Ka>KAoe M3 M 

3HaHeHMfi x^xsi nepeAaeTCfl M3 Bn 8 b Ban 9, 
rAe oho GKCTpanoriMpyeTCfl Ha MOMeHT BpeMeHM 

tjcp B COOTBeTCTBMM C Bbipa>KeHMeM 



T = T 

e±il ic|l 



a » Nop iWl » Kop V iMl 
ii|i[ T x J 2i u[ x 2 J 



(28) 

3aTeM 3HaneHMfl x~ M3 B3n 9 nepeAaioTca 
b BYAn 14, rAe npoMSBOAMTcw ycpeAHeHMe 
napaMeTpoB CMCTeMHOM nonpaBKM no aHcaMoriio 
M3 M nonpaBOK Ha momght BpeMeHM tjcp 

(29) 



cp 
icp 

33- 

2cp 



M *• T ei|l 
M 

: - T a** 

fa *• xi^ 

= L I 



npM stom b cMny AeKoppenflUMM 
cocTaBriflioii^MX e ^ b (26) Arm pasriMMHbix ^ M3 
M, Ecpj onpeAerifleTCfl Bwpa>KeHMeM 

nonyHeHHbie 

» • • 

3HaMeHMfi x^, alcp, a 2c P nepeAaiOTcn M3 BYAn 

14 b Bn8, rAe ohm 3anoMMHatoTCfl BMecTe c 

COOTBeTCT By K) m M M 3H3HeHMeM l^. 3aTeM OHM 

Mcnorib3yKDTCfl Arm 0opMMpoBaHMn b B3n 9 
onopHoro 3HaMeHMfl atia Ka>KAOM 

nocneAytoLneB CMCTeMHO^ nonpaBKM %^ b 

COOTBeTCTBMM C Bbipa>KeHH9M 



OxM 



= T » -USE. 

cp Icp X 



2 2 
2cp 2 



(31) 



nonyneHHoe 3HaneHMe xo^ H3 Ban 9 
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OSS) 
A* 



nepeAaeTCfl b BC03 15, r<qe oho b KanecTBe 
onopHoro cpaBHMBaeTca c noarynaiouiMM M3 En 

8 TeicymHM 3HaneHMeM ^ m onpeAenneTCfl mx 

B3anMHas H HeBfl3Ka n , HanpMMep KaK 
* * 

Xi^ = I^-^xmI ( 32 ) 

3HaMeHwe HeBH3KM nepeAaeTcn M3 BC03 
1 5 b BKKC 1 1 , rAe Ha ocHOBe ee cpaBHeHMfl c 

anpMOpHO yCTaHOBTIBHHbJM 3HaMeHneM 

AonycrnMoro otkhohbhua chctsmhoJi 
nonpaBKM ( Ac ) Bbipa6aTbiBaeTCfl npn3HaK 
KanecTBa CMCTeMHofi nonpaBKM, HanpMMep KaK 



Bbipa6aTbiBaeTCfi npn3HaK KanecTBa 
oTHOcMTe/ibHOM nonpaBKH, HanpMMep KaK 



K icP = |o 



npw x. 



s A 
c 

> A 



(33) 



nonyMeHHbifi npn3HaK KaMecTBa cMoreMHotf 
nonpaBKM 3anoMMHaeTc« b Bn 8 u nepeflaercw 
Ha ncnoriHMTenbHbi« bwxoa BKKC 11. 

OAHOBpeMeHHO 3HaMeHM« a^, a^;, 

t »a, m K,^ c nepBoro MHcfcopMaLjkioHHoro 
• i 

BxoAa-BbixoAa Bn 8 nepe3 nepByjo LUHHy 
MHc^opMaL^noHHoro o6MeHa noorynajoT Ha 

MHC^OpMaL^HOHHbie BXOAbl BC 5, c 

npnewionepeAaioinero BxoAa-BbixoAa Koroporo 
no KaHany CBH3M ohm nepeAaioTCfl Ha 
npMeMonepeAaMDiUM^ BxoA-BbfxoA BC 5, 
BXOAflinero b cocTaB YC3 APyroro nyHKTa 
(HanpMMep, j-ro) (Ha <$Mr. 1 BC 5 j-ro nyHKTa 
He noKa3aH). 

riocTynatoiMMe Ha np^eMonepeAaioiuMfi 
BxoA-BbixoA BC 5 AaHHoro i-ro nyHKTa c 
npMeMonepeAaioLL^ero BxoAa-BbixoAa BC 5 

Apyroro nyHKTa (nanpMwiep, j-ro) 3HaneHHfl x^I, 
* * 

a iqjji- 3 2<wl' ty* M Kq C MH^OpMai^MOHHOfO 

BXOAa-BbixoAa BC 5 nepe3 nepByio niMHy 
MHc|DopMaL^MOHHoro ooMeHa nocTynaKJT Ha 
nepBbiR MHcfjopMauMOHHbiK BxoA-BbixoA Bn 8, 
rAe ohm 3anoMMHaioTCfl. 3areM npMHAToe 



3HaMeHMe 



c Mcnonb30BaHMeM a: 



t tjM SKCTpanojiMpyeTCfl b B3n 9 Ha momght 

j 

BpeiweHM m nepeAaeTCfl M3 BSD 9 b BCn 10, 
KyAa M3 Bn 8 nocTynaeT B BCfl 10 

3KCTpanonnpoBaHHoe 

sHaneHne t<pxm cpaBHMBaeTCfl c m 
onpeAe/iflioTCfl napaMeTpbi OTHOCMTenbHotf 
nonpaBKM 

(34) 



«■ 

*AAj|l 
*2AJH 



T — T 
~ a —si 

■» 



OAHOBpeMeHHO B BCfl 10 M3 Bn 8 

nocTynatoT 3HaHeHM« ejn m ej n m <£opMMpyeTCfl 
TeKyLnaa oi^eHKa M HeB»3KM" OTHOCMTenbHotf 
nonpaBKM, HanpMMep KaK 

(35) 



f 2 Z V 



nonyneHHoe 3HaneHMe xir" M3 5cn 10 
nepeAaeTCfl b BKKC 11, rAe Ha ocHOBe ee 
cpaBHeHMfl c anpMopHo ycTaHosneHHbiM 
3HaneHMeM AonycTMMoro OTicnoHeHMfl 
oTHocMTenbHoR nonpaBKM (a oth ) 
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npw x 



npw x. 



OAHOBpeMeHHO 3HaMeHMfl 



s A (36) 



> A 



OTH 



OTTH 



a 2iwi M3 BCn 10 nepeAaeTcn b B3n 9, rAe 
oTHocMTenbHafl nonpaBKa 3KCTpanonMpyeTCH Ha 
TeKyiuM^ MOMeHT BpeMeHM. nonyMeHHoe 
3HaneHMe ol^bhkm ot h ocMTen b h o 

nonpaBKM * ms B3n 9 nepeAaeTCfi b BCn 10, 

AJ 

KyAa nocTynaeT Kjj M3 BKKC 11, KOTopbiPi 
nepeAaeTca raioKe Ha McnonHMTenbHbi^ BbixoA 
BKKC 11. 

B BCn 10 npM yAoaneTBOpMTenbHO^ oi^eHKe 
KanecTBa (HanpMMep, Ky = 1) Bbipa6aTbiBaeTcn 
pa3peiueHMe Ha nepeAany Ha Mcno/iHMTeribHbiM 
BbixoA BCn 10 nonyseHHOM ol^ohkm ^ 

T AJ' 

OopMMpyeMbie Ha ncnojiHMTenbHbix 
BbtxoAax B3n 9 m BCn 10 CMCTeMHbie m 
OTHOCMTe/ibHbie nonpaBKM c yneTOM npM3HaKa 
KanecTBa, cpopMMpyeMoro Ha McnoriHMTenbHOM 
BbixoAe BKKC 11, 3areM Mcnonb3yioTCfl, b 
33 B MOM M OCT M OT nocTaBJieHHofi 3aAaHM, jim6o 
Ann CMHxpoHM3at4MM MecTHOi^ LUKanbi BpeMeHM 
nyHKra, jim6o Ann cooTBeTCTByiomero cMemeHMfl 

MOMeHTOB CjJOpMMpOBaHMW CMmaTlOB, KOTOpbie 

cm h Te3 m py KDTcn Ha abhhom nyHKre B 

COOTBeTCTBMM C CfryHKLJHOHanbHbIM Ha3HaH6HkieM 

nocneAHero. 

TaKMM o6*pa30M, BBeAeHMe b saHBnneMyK) 

CMCTeMy HOBbtX 6/lOKOB M HOBblX CBH3ef^ Me>KAy 

hmmh o6ecneMMBaeT: 

B COOTBeTCTBMM C . (12) M (14) 

BbicoKOTOHHoe onpeAeneHMe koopamh3t 
Ka>KAoro M3 N nyHKTOB CMCTeMbi, hto CHMMaeT 

TpeCOBaHMfl TOHHOrO anpMOpHOrO 3HaHMJl 3TMX 

KOopAMHaT Ann peiueHMn 3aAa^M 

cm Hxpo H M3a L\M M LUB N npOCTpaHCTBeHHO 

pa3HeceHHbix nyHKTOB; 

B COOTBeTCTBMM C (33) M (36) - KOHTpOJIb 

KaMecTBa cpopMMpyeMbix CMCTeMHbix m 
OTHOCMTenbHbix nonpaBOK k MecTHOfi LUB 
Ka>KAoro M3 N nyHKTOB cucreMbi; 

noBbiiueHMe tohhoctm onpeAeneHMn 
CMCTeMHbix m OTHOCMTenbHbix nonpaBOK, MTO 
cneAyeT M3 (25) m (34) c yneTOM (16), (24), 
(26) M (35). 

CoBOKynHOCTb yKa3aHHbix nono>KMTeribHbix 
oco6eHHOCTetf 3anBnneMoCH CMCTeMbi 
o6ecneMMBaeT pacoiMpeHMe B03MO)KHOCTeft no 
ee Mcnonb30BaHMK), noBbiiueHMe tohhoctm m 
AocTOBepHOCTM cpopMMpyeMbix TeKymMx 
nonpaBOK k MecTHO^ niKajie BpeMeHM Kax<Aoro 

M3 N nyHKTOB CMCTeMbi. 

H3 npoBeAeHHoro paccMOTpeHMn bmaho, hto 
3anBnneMan cMCTeMa TexHMnecKM peanM3yeMa, 
peiuaeT nocTaaneHHbie saAaMM m MO>KeT Ha^TM 
npMMeHeHMe b cMCTeMax CMHxpoHMsai^MH UJB N 
npocTpaHCTBeHHo pa3HeceHHbix nyHKTOB Ann 
CMCTeM eAMHoro BpeMeHM, 

paAMOHaBMrai^MOHHbix CMCTeM Ha3eMHoro 

6a3MpOBaHMfl, npOCTpaHCTBeHHO 

pacnpeAeneHHbix CMCTeM KOHTporm m 
ynpaBJieHM^ m T.n. 

MCTO^HMKM MH4)OpMai4MM 

1. naT. Pd> 2024042, kji. G 04 C 11/02. 
ony6n. 30.11.94. 

2. 3asiBKa TepMaHMM 4230531, kti. G 04 C 
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11/02. ony6n. 18.11.93 

3. A C. CCCP 1644079, Kn. 
ony6ji. 23.04.91 

4. A.C. CCCP 1712942, 
11/02.ony6n. 15.02.92. 

5. naT. P<J> 2037172, Kfi 
13/02, ony6n. 09.06.95. 

6. CeTeBbie 
paflnoHaBMrai^MOHHbie 
B.C. UJe6ujaeBMM , n . n . 
H.B.MBaHueenH m aP- 



G 04 C 11/02, 
Kn. G 04 C 
G04C 13/00, 



cnyTHMKOBbie 

CHCTeMbl / 

flMnrpneB, 
/noA peA. 



B.C.LUe6ujaeBUMa. - M.: PaAMO n cBfl3b. 1993, 
c. 255 257, puc. 17.1, pwc. 17.2 (npoTOTMn). 

OopMyna M3o6peTeHi/m: 

CucTeMa (fcopMwpoBaHkm BpeMeHHbix 
nonpaBOK no cumanaM cnyTHMKOBO^ 
paAH0HaBnrai4H0HH0fl cucreMbi k wKanaM 
BpeMeHu npocrpaHCTBeHHO pa3HeceHHbix 
nyHKTOB, coAepwamaa noACMCTeMy KOCMHHecKnx 
annapaTOB cnyTHMKOBofi paAnoHaBurai^noHHOM 
cucTeMbi m N npocTpaHCTBeHHO pa3HeceHHbix 

nyHKTOB, Ka>KAb!tf M3 KOTOpblX COAep>KUT 

nocneAOBaTeribHo coeAHHeHHbie onopHbifi 
reHepaTop u <#opMnpoBaTenb ujKanbi BpeMeHu, 

BblXOA KOTOporO flBJlfleTCfl BblXOAOM LUKa/lbl 

BpewieHu AaHHoro nyHKra, a TaioKe ycTpoBcTBo 
cnHxpoHM3ai4nn, KOTopoe nocpeACTBOM 
HaBurai^noHHoro paA^OKaHana cBflsaHo c 
noACMCTeMofl KOCMMMecKMX annapaTOB 
cnyTHMKOBoR paA^OHaBurai^HOHHO^ cucTeMbi n 
coa©P>kmt 6hok CBflsn, npneMonepeAa*omne 

BXOAbl-BblXOAbl KOTOporO *BnflK)TCfl 

BxoAa mm-b bixoAa m m KaHana cbash AaHHoro 
yCTDO^CTBa CHHXpOHM3aL\MH c ycTpoBcTBaMM 
CMHxpoHM3aunn Apyrwx nyHKTOB, a zana\oiiiyift 
bxoa ycrrpoBcTBa cnHxpoHH3aL^nn coeAnneH c 
BbixoAOM cfropMwpoBaTerm wKanbi BpeMeHH, 
oTJiMHaioiuaflCfl Tewi, mto b Ka*<Aoe ycTpoflcTBo 
cnHxpoHnsai^nn BaeAeHbi npneMOM3MepnTexib 
cnyTHMKOBo^ paAnoHaBMraqnoHHOM cucreMbi, 
6/iok ynpaaneHUfl, 6tiok naM^™, 6noK 
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SKCTpanoxifli^Mn nonpaBOK, 6/iok cpaBHeHMfl 
nonpaBOK, 6jiok KOHTponn KanecTBa 
CMHXpOHM3ai4MM, 6jiok ocpeAHeHi/m KOOPA^HaT, 
6jiok ycpeAHeHun aHcaM6na nonpaBOK, 6/iok 
cma>KHBaHHfl BpeMeHHbix nonpaBOK m 6jiok 

CpaBHeHMfl C OnopHblMkl SHaMSHUflMM, npuMeM 

paAHOMacTOTHbii* bxoa npweMon3MepwTena 
nBTiweTCfl bxoaom npneMa cnmanoB 
HaBurai^noHHoro paAHOKaHana ycTpotfcTBa 

CMHXpOHH3aHMH, OHOpHblR BXOA 

npneMOM3MepnTerifl coeAHHeH c bwxoaom 
onopHoro reHepaTopa, bwxoa MeTOK BpeMeHM 
BHyTpeHHe^ ujKanbi BpeMeHM 

npneMon3MepnTerm noAKnioHeH k BXOAy 
ycTaHOBKM 4>opMnpoBaTen« WKanbi BpeMeHM, 
nHc^opMai^noHHbiW bxoa KOToporo CBfl3aH nepe3 
nepByio ujMHy nH<$>opMam/ioHHoro ooMeHa c 

MHC|30pMai4M0HHblMM BXOflaMM-BblXOAaMU 

npneMOM3MepnTerifl m 6noKa cba3m, a TaioKe c 

nepBblMH MH4)OpMai4MOHHbtMM 

BXOAaMM-BbixoAaMM onoKa naMHTH m 6noxa 
ynpaB/ieHMfl, saAaiomuFi bxoa KOToporo 
flanaeTCfl 3aAaK>mnM bxoaom ycTpoficTBa 

CMHXpOHHSai^MH, a BTOpbie MHCf)OpMaL\HOHHbie 

BXOAbi-BbixoAbi 6noKa ynpaBneHHH m 6"noKa 

naMflTH CBfl3aHbl BTopotf LllHHOtf 

MHct>opMai4MOHHoro ooMeHa c 

HH(j)OpMaL4HOHHblMM BXO A3 M 1/1 - B blXO Aa M n 6noKa 

3KCTpanonfl 141/1 m nonpaBOK, 6noKa cpaBHeHi/m 
nonpaBOK, 6noKa KOHTpon* KanecTBa 
CMHXpOHH3ai4MH, onoKa ocpeAHeHHfl KOODAMHaT, 
6noKa ycpeAHeHMfl aHcaMorifl nonpaBOK, 6noKa 
cma>KMBaHnn BpeMeHHbix nonpaBOK n 6noKa 

CpaBHeHMfl C OnopHblMH 3HaHeHHflMM, npuMeM 

ncnoriHMTeribHbie BbixoAbi 6noKa 

3KCTpanon*m/iu nonpaBOK, 6noKa cpaBHeHUfi 
nonpaBOK m 6noKa KOHTponn KanecTBa 

CHHXpOHM3ai4MH HBJlfllOTCfl COOTBeTCTBeHHO 

BbixoAaMU cucTeMHbix nonpaBOK, 

oTHOCMTeribHbix nonpaBOK m npn3HaKa KanecTBa 
BpeMeHHbix nonpaBOK ycnpoBcTBa 

CMHXpOHH3ai4MM. 
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